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INTRODUCTION 
A common problem in many organizations is providing 

access to large data files for users with no programming 
experience. An ideal answer would: 

• Require no special training. 

• Allow flaxible retriaval of data meeting complex criteria. 

• Permit users to invoke either pre-defined or ad hoc reports. 

• And do this quickly, using modest computing resources. 

We present DyneUnk as an example of a system that goes 
a long way towards these goals. DynaUnk was built to satisfy 
requirements in the direct marketing industry, but it stands as an 
approach useful in other industries as well. 

The direct mail industry has traditionally concentrated on 
reducing unit costs by effioiencies in letter printing, addressing, 
and packaging. With riSing postal costs, and with the traditional 
mathods mosdy exhausted, competition must now concentrate 
on -sman mailing- - selection of recipients who are likely to 
produce profitable business for the client company. 

Many client companies have extensive information about 
potential ma/I recipients, usually because of existing customer 
relationships. Using that information effectivaly has usually 
been a rather ad hoc process, involving the writing of many 
special programs to filter the mail files for optimal selection. 

The SASs system is used by many direct mail companies, 
mosdy because the writing of ad hoc programs is quicker than 
with traditional languages, but also because of the extensive 
library of procedures. PROC FREQ and PROC TABULATE are 
vary often used to examine the potential impact of a selection 
strategy. 

A major frustration for direct mailing companies and their 
clients is the pressure to do the right selections in what is al· 
ways too shan a period of time. Ambiguous communications 
betwsen client and direct mail firm; the difficulty of writing 
correct programs quickly; and the frequent discovery late in the 
processing cycle that the mail file does not have exactly the 
information expected all result in missed deadlines, rising costs. 
and non-optimal mail selection. 

DynaMark, Inc., has developed a system, known as 
DynaUnk, that permits the client company to directly and 
efficiendy explore its mail files and perform mail selections. 
DynaUnk dramatically reduces communication errors and 
eliminates much time-consuming ad hoc programming. 
Features of DynaUnk that produce these advantages are: 

• A system using SAS/AF® software that allows the user to 
specify selection choices, report requirements, and to 
initiate a batch job to perform the requested analysis. 

• Within the user front-end, decision tables a re the vehicl e for 
expressing selection rules. A special·purpose editor to 
allow the user to create and maintain these tables is imple­
mented in SAS/AF. This editor takes advantage of the ex­
tanded table capability of SAS/AF, allowing for decision 
tables up to 600 lines in length. 

• The batch portion of DynaUnk parses one or more decision 
tables, creating SAS code to represent the choices and 
actions requested by the user. This SAS code is then 
-%INCLUDEd- to actually perform the requested work. 

• To speed response, information filas are available in -full" 
as well as sample form. Typically, 0.5% and 10% files are 
constructed. A client can therefore get the logic right with 
quick runs against the samples before a -full" production 
run. The repons from sample runs are scaled up to 
represent -virtual reality,' so counts and other statistics 
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represent an approximation to what will be seen when a 
production run is done. 

INTERACTIVE FRONT-END 
SAS/AF was used to buHd an interactive front end. This 

portion of DynaUnk allows a user to select a subsystem 
(customer data basel, then to identify a project, then within that 
project to build or edit decision tables. Finally, the user may 
specify one or more decision tables to be used, plus repons to 
be generated, and this information is uaed to create a batch job. 
That job is then submitted to another machine (currently, an IBM 
mainframe running under DOSNSfSl. Following are screen 
snapshots, with notes, to illustrate a typical session. 

On initial entry, a user sees a welcome screen which stays 
in place until the system is Initialized. The initialization process 
involves setting the environment so thet the user hes access to 
any necessary files or datasets. The user then sees the subsys· 
tem selection screen (Figure 11. This screen is ectually cus­
tomized for each·user, with only those subsystems for which 
helshe is authorized ~aring. . 
SeRlllAF: Sub.,.are. Selection 

l3-Belp 15-1Dd 19-Up 20-1lD 22-Qu1t SY.U •••• 

Please selecc cubBy.tea by ~ CUT.or co ctes::l.recl e1ltcy _ 
pressing me Erater key. 

Af~er you. select. a aubaynea, you will 0.11. proceed to the 
Select. Project screen. 

LIST OF AVAIUSLB SIlBSYST!IIS FOil DIIPGII038 

AKJA1l INTE1IIIATIOIIAL 
DEMOl - DYIlALIHK 
DEM02 - BIEIlARCBY 
DEM03 - 1U!LATIOllAL 
UBETTS DI1U!CT 
roasn"IIE TELBCOHIi 
JAMAICA TECH 
US IlEI'ORTS 
PYTIIAGORAS INSTITUTE 
XENOPBOBICS INC 

Figure 1: Subsystam Selection 

After selecting a subsystem, the user must select a project. 
Any existing projects are displayed, and the user may pick one 
or initiate 8 new project (Figure 21. To stan a new project, we 
use the New-"rC1i. command. 
Project Selection 

13-Belp 15-1"" 1 +8_ ... j .•. ------------------------.+ 
: £Dur project ua.e:: DS'r f 

Director, of pto 1 EDter description ! , , 
Project De.cript : -> rEST JII.OJ!C1" PO&. suet DIMO I 

: : 
SUGt SueI rES : : 

: (01:) (Cancel) I 
+----------------------------------.+ 

Figure 2: Project Selection 

DElIO) - Onw.IlIIC SUGI SUGI TEST PROJECT 

+-----------------------------+ : Ham Heua : 
+-----------------------------+ 

+--------------+ +-----------+ 
: Idit Table, I : I.ePOTta I 
+--------------+ .------.......... _+ 

+-----------+ +--------------+ +-----------+ +---------+ 
: OIS Subset: ISelect Project \ 
+-----------+ +--------------+ 

\7Ue IIOd1fyl I lelp I 
+-----------+ +---------+ 

+--------------+ + ... __ ...... _-----+ 
: Utll.it1e:. I 15ysc.. lIellUl 
+--------------+ +--------_ ... _+ 

Place CUTsor OD your selection and pre.. the sur key. 

Figure 3: Main Menu 



After selection of subsystem and project, the Main Menu 
screen appears (Figure 3). This screen is the principe! navigation 
tool for users. Usually, Edit Tables is selected when beginning 
a new project since there are no decision tables yet. 

After selecting the Edit Tables option, we proceed to the 
next screen, where a decision table is selected (Figure 4). If 
there are existina tables, the user may chose one bv positioninc 
14~c/~ Dec1.1on fable. 

13-80lp 1S-EDd 19-Up Zo-DA +Jewtable ... ------------·--··-+ 
I Enter table fI .. : TABU 1 I 

SYS1'IK: DIKOI - D11tALIR I Inter deacripc10D I 
HOJIcr: TIS! '1'!Sl' P&OJ I : 

I ~ 'LULl FOB. DEMO SYsrEK : 
DIU CUA.'RI) llODtn!O t \ , , 

i (010 (Cu4el): 

+-----------------------~-----+ 
Figure 4: Table Selection 

the cursor and pressing Enter; or. e new table can be started by 
using the Newlable command. In this case, since there are no 
existing tables, we must start a new one and enter a name and 
description for the table. 

The Decision Table Screen allows up to 600 lines in a single 
table. When creating a new table. DynaLink gives the user 6 
lines to work with (Figure 5). This is ees~y expanded using 
editing commands in the AC field similarto those available in the 
SAS Program Editor or XEDIT. We built our own editor. 
however. because within a table we have two levels: Tests and 
Lines. The TTT field gives the Test number. while LL gives the 
Line within the tast. Details on Tables. Tests. etc .. are given in 
a later section of this paper. 
Decision Table kreell 

IJ-B IS-End Cursor ••• 17-Top 18-Bot I9·Up 20-00 22-Q Hewname 

Syate.: DEMOl - DniALIR 'Pro_ieet: 'lEST 
Table: TAIIL!l TAIIL! FOR DEII01 SYST1!K 
Cunent ai.ze: 6 Haxi'IInIJD: 600 
AC 1TT LL VARIABLE ···DESCRIPTION···· eN - _______ VALUE(S) __ _ 

001 01 
- 001 02 
- 00103 
- 001 04 
- 001 05 

00106 = XXXXXXXXXXXXXXXXXX'l'l' == 
Figure 5: Decision Table Screen 

Help screens are available throughout DynaLink. These can 
be accessed through a function key. Figure 6 shows a two­
scraen Help describing the use of the Table Editing screenl. 

Decision Table Screeu (D) 
III t:b.ia screen, 70U create a decision table by entering 

t:.sts intO 'the table. Eacb l:tne in • test specifies a vari­
able, descrlpt:ion.. condit1o:a.. and .. alue. The variable can 
eichar be • variable ~t es1.cs in ebe database, or a user 
def:lJ::le:d variable:. The description fleld 'is opt:tonal for user-­
def1Ded variables; it is ad91sable to enter one 80 that you can 
eas11y identify your user variables. A variable which exists 
in cbe daeabase already has a clefini:tlon;JOU cannot 'JIOdlfy it. 
You DUSt eheo ent.er informad.on in 'the co 1t1on (eN) field and 
the VALUlCS) field. If you. enter an 11legal value. _ssage 
explaining ebe error rill appear and 'the f1eld vill be high­
lighted. You ahould QOrre:cC the field before you Itlrt. co 
e~tel' data "in ot.her lines af the: t.abla:. 'You say use editina 
commands in cbe Action (Ae) f1eld co .ove. :1D.sert, copy. or 
delete liDes frca the cable. 

tf you enter a , 1D. a field, you will get. a lise of leld 
values. If you. press cbe help key (PFI3) while t.he cursor is in 
• field. you will get. more deca1le:d help for t.bae field. 

A 7 in the VAR.IABLE field t.akes you t.o che data diCtionary. 
Up aDd Do .ave up or down 1 screen. Top and Boc .ave to the 
cop or hottea of t.he table. You aay spec!.fy a Certa111 l1W11ber 
of liDes to .ave up or down by selecting che Cursor command. 
The Hewna.c cOIIIDaDd allows you to enter • new name for the 
t.able you are C1I.rreDt.ly edit1D&;. 

When you are done with your table. issue the End command. 
If you are creatin&: a DeW table. the table Will be saved and 
you will return to the options IleDU. If you are modifying a 
t.&ble. you will see a pop- up w1Ddaw which asks you to Cancel. 
Rena-, or CNe:rwrlu. Cancel c.ake. you back to the Decision 
Table while Rena .. allows you. co save che cable under a differ­
eDt. DaIle. Overwrite will save ~ current t.able without chang-
1Dg the naae (i.e. the original cable v:Lll be overwri'C.eeu). 
Use the Cancel c~ to leave t.be edit. screen wiehO\le savini 
chi!: cable. If you were creat.inJ a new cable ie will :Dot be 
.andi if you were editing an exlsti1!.g table, any changes ude 
w1ll DOt. be .aved.. You will always be asked t.O CODfi't"ID t.he 
Cancel ~ if you have entered. aJlY DeW ::I.r.t.fonaaeioza in the 
table. 

Ill-Belp) (IS-End) (19-Up) (20-Dn) 

Figure 6: Decision Table Help Screens 
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After exiting from Help, we retum to the decision scraan. 
We enter a ·1· in the VARIABLE field. This will take us to the 
Oats Dictionary scraen where we can select a variable that is in 
the data base. 

The Data Dictionary screen appears (Figura 7). Note the 
choices on the Menu Bar - Find and Rfind are used very exten­
sively to locate variables either by name or description. (The 
Data Dictionary itself is a SAS dataset. arranged in alphabetical 
order.) 
bat. Dict.1aDary S.a~ch 

13-Belp Find lSol!ad 16-l.f1ad 1707op 18-.... 19-Up _ Z20Q 

~AJ.UBL! TYl'1 POIIIA~ IlESCBIfttGll 
CORE _ N 
CORrAOF N 
CORrAOB N 
CORrAUO N 
CORE"llBI N 
coll!'1lOr D 
CoIl!'1IOII D 
CORE!lST C 
collE""EB1 N 
coarnOI N 
COllELOB N 
co1l!'l.OR N 
coREiloa N 
coRE'1l!ll N 
coRE'"MBS N 
co\lE'1lTO M 
collOn C 
COIlOOA N 

AU'EO lin' V.u.UI!/IIEW VBB PU 
AlIT OF nUT ORDER 
AlIT or 11G11 ORDER 
AU'EO OIilIEB 
DATA BASE ID 
DATE OF FIRST ORDER 
DATE OF 11GB ORDER 
DWELLING SIZE/TYPE 
ISTIlIATED DB lIICOMI! 
BOllE OWIIEBSBIP IIIDICAYOR 
LIFI ORDER JAL 
LBNGTII OF lESIDl!\lCE 
HAIL ORDI1I allYER IlIDlCAYO 
HAIL RESl'Q1ID11I IIIDICAYOII 
I!.\nTAL STATUS 1InCY_ 0WlII1I 

-=1 nAG 
I1tJ1111I1I 01 ADULTS 11 BB 

Figure 7: Data Dictionary 

We have chosen the Find command from the menu bar. 
Note the Pop-up to select search type (Figure 8 - actual soreen 
Dua Diceionary Sea'l"ch 
13-Dolp F104 ... IS-lad 16-l.f1ad 17070 +l1nd ... ----------------+ 
VAJ.UBL! TYPE DESCRIPTION 

. !Select. Harch eype I . . 
COB! _ 

CORrAOF 
CORrAOU 
coRrADO 
CORE!lBI 
COIl!'1lOF 
CORE"DOD 
CORE!lST 
COllE""EBI 
COllE"'llOI 
COllELOB 
CORnOR 
COREilOB 
CORElmI 
coRE'"MBS 
co\lE'1lTO 
collOIF 
COIlOOA 

: > Descript.ieD. : 
14 A'OTO 8T VALUE/lEW VIB P : Variable : 
I AKT or FIRSt OIDEI.: : 

= = °hiii:D OIDEll iii. Sele:t F:: :Ct.ioD' 
D DATE OF nlST 0RD!ll All ED<rio. 
D DATE OF 11GB ORDEIl I.c .... rd 0D11 
C DW!l.LING SIZE ITYPE 
N ESTIMATID II IKCOK! : Seareb for: a fm &mFJl IWlCATOI. j I.COME 
M LENGTII OF RESIDEBct 
M HAIL ORDER 11I!EI. IlIDICAT i (01() (CaDcel) 
M HAIL RESPONDE!. IIIDICATOIl +--------------_________ + 
N HARlTAL STATUS 
N IIT\lCYCRE 0WIII1I 
C -=1 nAG 
N I1tJ1111I1I OF ADULTS III DB 

Figure 8: Data Dictionary Seraen 

simplified to fit in available space). Here we have elected to 
search the Description (rather than the Variablel for the word 
INCOME. The first item containing ·INCOME" in its Description 
is now at the top of the screen (Figure 9). 
Data Dictiooary Search 

13-Pelp Find ISol!ad 16-11find 1707op 18-)ot I9-Up 20_ Z20Q 

VAB.lAIIL! TYPE FOBIfAT DESCRll'TION 

COB! 101 " 
CORE!lOI " 
CORn08 " 
CORnOR " 
COREilOB " 
coRE'1l!ll " 
coREimS " 
co\lE'1lTO " COIlOIF C 
collOOt. " 
coanec H 
coanop H 
cORt"OAI " 
coRrecc " 
cORnOC N 
coROVO " 
CORnTA C 
CORE"'YOF C 

ISrIHATED BD IllCOII! 
IIOltI! -.RSBIP tlIDlCAYOIl 
LIFE ORDER JAL 
LENGTII OF RESIDl!llct 
HAIL ORDER B1I!EI. IlIDICAYO 
HAIL RESl'Q1IDEIl IlIDlCAYOR 
IIARlTAlo STATUS 1InCY_ OWIIIll 
"IXIE FLAG 
IItJIIIIEIl. OF ADULTS III BB 
I1tJ1111I1I OF CBILDRElI IN BD 
I1tJ1111I1I OF PERSOllS IN DB 
OLDEST AGE IN DB 
OCCUPATIO" CODE 
PlESI.C! OF CBILDBEB IHDI 
lEC VEl OI/IIEll 
SlATE 
TYPE OF llllST 0ID11I 

Figure 9: Data Dictionary Screen 

We select it by pressing Enter, then enter the eN and 
VALUE(SI fields with "GE" and -25000" (Figure 10). The 
meaning is obvious: select observations with the variable 
CORE_EHI GE 25000. As users get familiar with a data base, 
they will often enter data base variable names directly. rather 



Dec:1.aioD. I'able ScreeD. 
13-B 15-l!Dd Cur.or... 1701'op la-Bot IP-llp 20_ 22-Q _ .. 

S,..u.: DEMO! - DYIIALIR: 'Project: SueI 
Table: !IoBLIl US! J02 SUCl PROJECT 
Cunent a1n: 6 Maxu.u.: 600 AC rrr LL VAIl&BLE ---DESCIlPrIOM---- eN ________ VALU!(S) __ _ 

001 01 C:OU D1 a7IllAT!I) BB lllCOll C1! ZSOOO 
- 00102 -
- 00103 
- 00104 
- 00105 

001 06 lCCDCCXXX xz.u .... h h n h k Ii ft Xli" OJ h j u,:::O:XXXXX 

Figure 10: Decision Tabla Screen 

than going through the Data Dictionary screen. But whether 
entered directly or by search in the Data Dictionary, all data base 
variables are automatically checked against the data dictionary. 
Also, User Variables may be entered. These begin with C 
(Characterl or N (Numericl. Figure 11 shows the first screen 
of a mora complicated table. 

Dec1alon Table ScreeD 
13-1 15-bd Cu.rsor... 17-Top Ie-Bot 19-Vp 20-Dn U-Q Newname: 

87 .... : DEM01 - DlHALIHK Project: SUGI 
Table: SELE<:t"IIB SELIC! IIAILBASB 
Curft1lt: size: 28 Max1aua: 600 
AC rrr LL YARIAILE ---DESCRIPrION---- CN --------YALUE(S)---

_ 00°011 OOZI IIBOO_DOO MTE or 071Ea CE 9001,9002.9003 co 9004.9005.9006 
- 001 03 CC 9007.9008.9009 
- DOl 04 CC 9010.9011.9012 
- 00105 lCCDCCXXX lJJ""""'WW !C = 
- 002 01 1IB00 DOO MTE or 071El EQ 9009 
- 002 02 1IB00"ll00 DATE OF OFFl1 HE 9010 
- 002 03 1IB00"ll00 DATI! or OFFIll. HE 9011 
- 002 04 C PRl!VPll PIlEV PROGBAl! ac FAIJ. I 
- 002 OS 0U'rPUr IlC Y 
- 00206 lCCDCCXXX W*ikkk'C'UiUll 'rT r="",,,,,,,,,,,,,,,,,,,,,,,,,,,<x 
- 003 01 HIIOO DOO MTE or orm. HE 9009 
- 003 OZ 1IB00"ll00 MTE·or OFFIR EQ 9010 
- 003 03 IIBDOIlOO MTE OF OFFER lIE 9011 
- 003 04 C PREVPR PREY PROGRAII lC FAIJ. II 

Figure 11: Decision Table Screen 

When a user is done editing a table, it is saved in a SAS 
dataset on disk and we return to the main options menu. We 
will now demonstrate how a Mail Select is done. Using a 
previously defined project, we proceed to the main options menu 
(Figure 121. Note that two additional options are available: Print 
Tables and Mail Salect. We choose the Mail Select option, 
which allows tha user to designate one or more of his decision 

+------- ... - ......... - .. - ... _ ...... - ................. -.... + 
: MaiD Menu I 
+ ... _-------- .......... - ... _----- ....... -_ ... _+ 

+-----........ _--+ +-----_ ... _----_ .. + .......... _-- .. ----+ +--_ ... -- .... _+ 
lEcll~ Table.: : Print Table. I IKdl Select: : lteporcs : 
+ ..... _-........... ---+ +--- ..... _--- ......... _+ ... ---------_ ..... .----.... _--+ 

+-.............. _----+ +--------------+ ..... - ......... _-----+ + ........... _- .. - .. + 
I CKS Subset: ~Se.le:ct Project: \ file lI04ify~ ~ Help : 
+ ..... _ .. _------+ +--------------+ +--_ ... _------.. +- ...... ------+ 

+--------------+ +-----------. 
I Utilities I : Sysum. Menu I -+---... --_ ..... _ ... _--+ +-- ....... _-- ...... + 

Place CUl'Sor on selection and 

Figure 12: Main Menu 

In the next screen, the user enters the parameters for the 
job (Figure 13). After entering the name and description, the 
user may choose between Virtual and real processing and then 
selact an input source, which can either be the database or a 
previously created mail select file. This flexibility in input file 
selection gives the user the ability to fine tune the logic in the 
tables before running off tha full database. 

Next, the user selects which tables to include and in which 
order (Figure 14). In addition, the user can set additional 
parameters for the job by using the Profile command. These 
parameters include the detail level of reports, the number of 
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observations to process, the destination of the report, etc. Onoe 
all the tables are seiected, the job is submittad. Dynalink build. 

.Job paruecer Hlect1oD. 
13-Help 15-1Dd I'-llp 2o-11a 22-Qodt Sy ...... . 
Seleet a 4acaba. fUe 
SUBSYSTEH: DEIIOI - DYIlALIIU( iIE1'OR'l' 

Project: SUCI 
D .. crip<1oo>: SUGl !1ST PIIOJBCT 

Job Ba.: JDK TEST (2' for It.t of ezUt1Da jolt.) 
De.cripe!on: HlIL SEL!C2': SUG! TEST ROJIct 

(V)lrtval-<defau1e> or (R)e.l factor: , 

AVAILAllLE DA'LU.\SI nLES 

S . 0 PEtlCEIIT SAKPIJ! 

Figure 13: .lob Paramate .. Scraen 

the job stream, includi ng the necessary JCL, and sends it to 
VSE. where the batch processing occurs_ 

Job Submission Screen 
13-Help 14-Prof11o IS-EDd Jobpa~ ••• 1,-1Jp Zo-lla 22~1< 

Srate.: DEMOl - 1Tf1L\LIlII Project: SUGI Job: JJI!!IS1"l 
Job Title: PROC IIEAIIS REPOR't 
Proj. Dese: SUGI rES! PIIOJBCT 
Fil., 5.0 PERCEIIT SAKPIJ! Izopat Mail Select: 
DISK Output F11e; VFAC!OR: 020 
, of recorda: MAX DetaU t. ... 1: 2 I.O'D'D: Cl 

~" T~U peM:iDrd
: ~g~~ DRSCIl.lPrIOM 

SELECTIIB 01128/92 01/3019Z SELECT lIAILBASB 
HKTCEL 01/Z8/92 01/3019Z !lTD lIARER! CELLS 

Figure 14: .lob Submission 

One powerful feature in Dynalink is the ability for tha user 
to design formats for reports. The format dasign screen (Figure 
15) is reached by choosing the Utilities option from the Main 
Menu, and then the Design Formata option from the Utilities 
screen. 
User-designed foraata 

13-0 14-Sort IS-1Dd 17-Top 18-lot 19-U 200» 220Q 23010. 24-Sv 
Enter information or Retrieve previoualr .... d for.at. 
SYSTEM: DEMOI - DlHALIlIK 
'ReJECT, SUGI SUGI rEST PRO.JJ!CT 

Name tlf fonaat (character foruts auat belin Vim $): 
Type of for .. e (E - Equ.allty. R. - l.anae) : _ DescriptioD: __________________ _ 

AC DBSCIlPnOil 

Figure 15: User-designed Formata 

In this screen, the user can define a format that can be 
used in ad hoc reports. For example, suppose that. format for 
the level of income was desired. This format could contain 
ranges which were meaningful to a particular marketing study. 
The user may enter formatted values if desired, but Dynalink 
autometically generates a descriptive formatted velue which is 
used if the user does not enter one. See Figure 16 for an 
example of a user-designed format_ Dynalink allows the user to 
create character or numeric formata and to choose betwaen 
range and equality formata. 

Once this format is saved, It can be aecessed through any 
ad hoc or customized report that the user creates. A directory 
of available formats for a system is made available to the user; 
they may be deleted, renamed, viewed. or selacted from this 
directory. This enables the user to see which formats are 
available while creating a report. 

Other features of Dynalink include the capability to maintain 
a library of mail selact files. which can be used a8 input for 
reports or other mail select jobs. Custom SAS code can be used 
to generate reports and macros can be invoked through the 
decision tables. The user-friendly environment of an interactive 
system and the straight forward design of the decision tables 
allows users with little or no progranvning axperience to extract 
meaningful information for marketing research_ 



UHr-deri&Ded foS'llac. 
13*8 l_r~ 15"_ HooTop I ..... ~ 19-11 10-» 12-<1 13*Ber 2~.s-. 
bur apper _liai.c. azul foraa~ced '1'.1.... (opt::l.cma.U. 
SYSTIK:- D!I«lI - DYIIALllIIt 
noJICT: S\ICI SUOI TlST PBOJECT 

.... of fonac (char.cur fora". IrUU MaiD vich $): IlICl9X 
moo of f_~l~ R - ~: .. . 
Deoc:r1P=hc IN IN 10& ( BlIlG!It ENCREIIEIITS) 

AI: _ LIKl~ _ftEO VALlIE Dl!SC1ImON 

a 
- 10000 

20000 
30000 
40000 
50000 
75000 
100000 
200000 
BIeR OUEk 200,000 

Figure 16: User-designed Formats 

SYSTEM DETAILS 

LOWc-O 
0"'10000 
10000<-20000 
20000<"30000 
30000<-40000 
~OOOO<oSOOOO 
60000<-75000 
75000<-100000 
100000<-200000 
2DOOOo<wBlGU 

The key to the oynaUnk system is the Table. in which a user 
with little or no programming experience is able to create 
complicated selection logic. [Historical note: the oynaLink 
tablas are a variant of the Decision Tables in vogue in the late 
1970's as a program specification and documentation device. 
We permit mixed Decision and Action lines within a Test. We 
simplified the table design so that only one Test appears in the 
width of the screen.) 

As you see it on the screen a typical Une might look like 
this (heading line included for referencel: 

e. For logical comparisons, if the condldon i. "true", then 
go on to the next line. But if it is "fal •• ", then the 
current Test stops for this observation, and execution 
continues with the next Test in the current Table (or 
with the next Table if this Is the last Test in the our­
rent Table). 

b. Some operations suoh as Counts (CE and CR) perform 
some action but do not ceuse the current Test to end. 

c. When the end of a Test is reached (indioatedby. TT 
or TC in the Condition field), then if the Condition field 
is TT, the Table Terminates, meaning execution goes 
on to the next Table. But if a TC, then the Table Con­
tinues, meaning execution continues with the next 
Test in the current Table. 

3. When all Tables have been executed for the current 
observation, then the informetion may be saved to an 
output dataset Of this is a MaA Select type of run). Wheth­
er it is actually saved or not depends on the value of a 
special variable named ·OUTPUT":. the user can control 
whether the cbservation is output to a result dataset by 
changing the value of OUTPUT to Y. 

4. Continue with the next observation, that is, retum to step 
1. above. Do this until all observations in the chosen 
sample ha~ been "passed" through the decision logic. 

Before going on with details, let's loole. at part of a decision 
table and understand what it does (Figure 17). 

Une 001 01 is simply a comment. 001 02 is a command 
that will display how many times the variable C_PREVPR is equal 
to each of the values "FALL I", "FALL II", "FALL HI" or blank. 

AC rn: LL VABLULE ••• D!SCUPTlOII ..•. CN ..•• VALUES............. 00103 marks the end of a test - in this case, a "TC" meaning 
002 01 IIBOO_DOO DATE OF onn EQ 9009 Table Continue. Unes 002 02 through 002 04 are Not Equal 

The meaning of each field: tests against each of these values, so only observations where 
=:-::-,-----------===-===-=="....=,----,C_PREVPR is Not Equal to any 

AC The Acn~N field. Used to ggt gi C PR!VPll PREY PROGRAM ~; i~lT\~~tO¥U~~I~un of those values will reaoh the 
enter edItIng commands, 001 03 = = TC lOOb·.,'iilllCllXlCCX:i .. llXlllL·"" end of the teat. Any such ob-
~uch as "IS" - Insert 5 gg~ g~ C PUVPR PREV PROGRAM ;; ~~i F MAILED FALL I,II,III servation will then hit the TT 
lInes. 002 03 C""nEVPR PREY PROGRA.'1 lIE FALL 11 (Table Terminate) command. 

TTT Test number. This is auto- gg~ g; ~ ~~ ~ ~~""",WU;WWKt Thus, the observations going on 
mati cally generated by the gg~ gt C_PR!VPll PREV PROGRAM CE FALL I,TALL II.FALL III,SS'un to test 003 are those for which 
systam. Tells what Test 003 01 C PREVPR was eqUIII to one of 
this line is part of in the ggl gf :occcaxxx lCOOCXXXlOOCJO(xJOCJOCX ;~ ~;;C;~~1iI1 "FALL I" (ate.). 004 02 con-
current Table. 004 02 C IIJ(TCEL MARKET CELL EQ S5aLANK firms that C MKTCEL (Merket 

004 03 C"1'REVPR PREV PROGRAM cr FALL 1. FALL 11. FALL Ill. SSBun Cell) is equal to blank. 004 03 
LL Une number. also auto- 004 04 ~oo DOO DATE OF ORDER lIE $SKISSING 

matically generated. Gives 004 os C IIIt'l'CEL !1I.IIKET CELL ac 001 again cells for the display of the 
the line number within the Figure 17: Part of Table values of C PREVPR. Then et 
current Test. 004 04 a Dite of Order variable 

is tested to be sure it is not missing (meaning that an order was 
VARIABLE A variable name. This can either by e variable placed). If so, C_MKTCEL (the Market Cell variable) is set equal 

found in the Data Dictionary (which is the case with to 001. This table continues, setting the C MKTCEL variable 
MHOO_oOO), or it can be a User Variable (described laterl. equal to 002 in 50000 instances if its an ohservation where 

DESCRIPTION A description of the variable. This is auto- mailing took place is "FALL I". but the eddressee did not 
matically retrieved from the Oats Dictionary in the case of respond, etc. (On the following page is an "Nthing Report" 
database variables, or it may be entered by the user in the which shows more of this table.) 
case of user variables. 

CN A Condition. Often this specifies a logical comparison 
(here. ·EO· means to test whether MHOO 000 is equal to 
"9009·). But the eN field can also specify operations such 
as Nthing. Replacement. or Count. And also the eN field 
is used to mark the end of a Test (with a TT or Te). 

VALUE(S) Usually a constant, such as "9009", but for some 
commands several constants may appear, separated by 
commas. Also in a few commands a variable may appear. 

Once a user hes built one or more decision tables. com-
bined them into a job, and told the system to execute that job. 
what will happen? The job is sent to the batch part of the 
system. which retrieves information from the sample specified. 
Here's the way the job is processed: 

1. Retrieve all neoessary information for the next observation. 

2. Starting with the first line of the first test of the first table. 
perform each operation (logical comparison, Nthing. etc., in 
order). 
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To understand the Nthing Report, the XE code needs 
explanation. XE permits a pseudo-random split - some obser­
vations getting one value for the specified varieble, some 8 sec­
ond, etc. XE is useful in direct marketing because One can set 
up "market cells" with it. These are randomly drawn samplas, 
each of which gets a different treatment - different offer, 
different packaging, different timing, etc. In the example shown 
at line 00505 (see Figure 18), 50000 observations will have 
C_MKTCEL set equal to 002, and the remainder equal to 
missing. 



JOII: .JDKSUGI JOB TITLE: SueI rEST USE .. : _03 U:U nIDAY, FIRIJA&Y 21, 1192 3 

IIl'IIIIIG 1EPOlT. P&OJECT: SUGI P1lOJ TITLE: SUGI rEST ~tL SELICT 

SAIIPLB: 5.0 PERCI!IIT SAIIPLt 1'R!Q WEIGlIT: 020 OIlS F01JIID: 240,180 OUT OF 1W[ 

~t1. SELECT tN: HAIL S!I.!CT OUT: UDlISUGI.DKPGM003.JIIIl 

_______________________ TAIl.! KAHI ~LI. TABLE DESCRIPrtOH -SELECT ABU CB&Ar! KAKIIr CEllS --------------------------­

COUNT STAIIDAD C01JI1T OP 
!'IT LI. VAlUBI.! •••• DESCJ.IPrtOH ••• CII •••• VALVE(S) •••••..••••••••••.•.• PABSING IlIRDlt VALDI VALVE PBIIl:IIft' 

000 00 HRETCEI.I. TAB!.! ------------ SELECT AlID CREATE IIARKE't CELLS 1,165,980 45 
001 00 _C_ START TEST ---
DOl 01 •• COUNT PREVIOUS PROGRAM FLAG 

1,165,980 45 
1,165.980 45 

001 02 C PlEVPR PlEV PROGRAM CE FALL I,FALL II,FALL III,SSBLANK 
001 02 -

1.165.980 45 FALL I 
FALL II 

292,560 
236,020 
187,620 
449,180 

25.09 
20.24 
16.09 
38.58 

001 02 
001 02 

FALL III 
$$MISSIlIG 

001 OllDltDltl. DlJIlU'U"'UADI 'It ~XXXX 1.165.980 45 
002 00 --- START TEST --- 1,165.9BD 45 
002 01 .. DROP NOT HAILED FALl. 1,11,111 1.165.980 45 
002 02 C 1'R!VPR PlEV PROG\WI HE PALl. I 
002 03 C""PR!VPR PRl!V PROGRAM HE FALL II 
002 04 c-P\IEV?Il PRl!V PROGRAM HE FALl. III 

873.420 2,094 
637 .400 2,404 
449.780 2,351 

002 OS = "",,""iiiiU" TT = a 45 
003 00 --- START TEST --- 716.200 2.351 
gg~ gl C_P\IEV?Il I'III!V PROGRAM CE FALL I,FALL II,FALL III,$$BLANE 716,200 2.351 FALL I 

FALL II 
292,560 40.B5 
236,020 32." 

003 01 FALL tIl 187,620 26.20 
003 02 DXDXXX Xl CO • u a:xxxxxxxxx TC xxxxxxxx:xxxxxxJOOOOOO •••• "=' •• '" n 716,200 2,351 
004 00 --- START TEST ---
004 01 ., CELl. 001 PREVIOUS RESPONGERS 

716,200 2,351 
716,200 2,351 

2,351 004 02 C Mit'rCEL IIARlC!'1 CELl. EQ $SBLANK 
004 03 nREvn PlEV PROGRAM CE FALl. I. FALL II. FALL III. SS"LANK 
004 03 -

716.200 
716.200 2,351 FALL I 292,560 40.85 

004 03 
004 04 asoo DOO DArE OF ORDEII. 
004 as C Mlt'rC!I. ~1UtET C!l.L 
004 06 c-PREVPR FREV PROGRAM 
004 06 -
004 06 

HE $$HISSING 
ac 001 
CE FALL I.FALL II.FALL III.$$lLANK 

40.180 
40,180 
40,180 

FALL 11 
FALL III 

881 

236,020 32.95 
187.620 26.20 

881 
881 FALL I 

FALL II 
FALL III 

17,620 43.85 
13,080 32.S5 

9,480 23.59 
004 07 DXDXXX = rcXXXXXXi"\lOOCXXXXX= 40.180 881 
DOS 00 --- START TEST ---
005 01 •• CELL 002 FALL I HAILING ONLY 

716.200 2,,351 
716.200 2.351 

ODS 02 C HKTCEL IIARKE't CELl. EQ $$.LANK 
DOS 03 nREVPR PlEV PROGRAII ct FALL I.FALL II.FALL III.S$BLANK 
ODS 03 -

676,020 2._ 
676.020 2,384 PALL I 274,940 40.67 

005 03 
005 04 C PREVPR PRl!v PROGRAM 
005 05 C"!OtTCEL IIARlC!'1 CELl. 
005 OS -

EQ FALL I 
IE 50000-002;T-2700DO 

274.940 
274.940 

FALL II 222,940 32.98 
FALL III 178,140 26.35 

2.050 
2.050 002 

$$IIISSIlIG 
918 

50,000 18.19 
224,940 81.81 

DOS 06 C Mit'rCEL 1lA1UtET CELl. EQ 002 
005 07 c-PR!9PR PREV PROGRAM CE FALL I.FALL II. FALL III.S$BLANK 
00508 = XXXlXXlUOCXXJCX TC == 

50,000 
50,000 918 FALL I 50,000 100.00 
50,000 978 

006 00 --- START TEST --- 716,200 2,351 

CONYIDEHCE llITERVALS ARE -COUNT PASSING" +/- Z'"STANDARD ERROR". WERE Z ABO CORRESPONDIlIG PROBUILITY P AD AS I'OU.OWS: 
Z-1.0. '-.682; Z-2.0. P-.9S5; Z-3.0. '-.997; Z-1.645. P-.90; 2-1.96. ".9S; Z-2.58. P-.99; Z-3.29, ".999 

Figura 18: Nthing Report 

A number of reports are available in DynaLink, but the 
Nthing Report is the most frequently used. It allows a user to 
sae in a very direct way the consequences of his/her selection 
logic. The report is designed so that results on a sample file 
(here. a five percent sample) Bre projected as if the run had been 
against the full tHe. Thus, the Count Passing and the Count of 
Value columns are scaled up (here, by a factor of 20) to 
represent the approximate counts one would have seen in a full 
run. Consider a few examples: 

At line 002 02, a Not Equal test is displayed. The Count 
Passing is shown as 873,420. (Really, in the five percent run, 
the 8ctual count was 873,420 x .05 = 43.671.) We speak of 
873,420 as the virtual count passing. Its expected accuracy is 
shown by the Standard Error value of 2,094. A footnote 
explains how to interpret these values. For example, the 
confidence interval 873,420 :I: 2 x 2,094, or 873,240 :t: 4,188, 
covers the number passing this test in the full file with probabili· 
ty ,955. (This comes from the ·Z=2.0, P=.955" in the foot­
note.) A second example: at 001 02 is a Count Equals 
operation. This tallies the number of times that C PREVPR is 
equal to each of the values "FALL I", "FALL U", "FALL III". and 
blank. Since no decision is m8de by this operation, the Count 
Passing of 1,165,980 is the same as on the previous line. But 
the Count of Value shows the virtual oounts for each of the four 
possibilities, A percent is also shown. 

The Condition codes available in OynaLink fall in five 
categories: Comparison, Counting, Nthing, Replacement, and 
Tast End. There are also comments ( .. ) and continuation (CC). 

COMPARISON 

LE, LT, GE, GT: These accomplish Less than or Equal, Less 
Than, Greater than or Equal, and Greater Than comparisons 
respectively. The Variable is compared against a single con-
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stant. Example: 

VARIABLE •.•. DESCJ.IPTION .•• CH ••.• VALUES ••.•••••••••••••••• 
II l!YVAR IiIlHERIC VARIABLE LE 6 

(Passes this condition if N_MYVAR is (I or less.) 

EQ: This comparison is "true" if the variable is equal to any 
of the constants given. Example: 

VABIABLE •••• DESCRIPTION .•• CII •••• VALUES ••••.•••••••••••••• 

C PIl!VPR PREV n.oG\WI EQ FALL I, FALL II, PALL III 
- NE: This comparison is the opposite of EQ - it is -true· if 

the variable is Not Equal to any of the constants given. 

RG: This comparison is ·true· if the value of the variable 
falls in the range between the first and second constants given, 
Example: 

VARIABLE •..• DISCJ.IPTIOH •.. CH •••• VALDES ••.•••••••••••••••• 

COil! BIN HOUSEHOLD llicotIE BG 35000, 6S000 
This-RG is true if CORE_HIN is in the inclusive range from 35000 
to 65000. 

COUNTING 

The CE operation has already been discussed. There is also 
a CR (Count Range) operation. Example: 

VARIABI.! ••.• DESCJ.IPTIOH. •• CII •••• VALDES ••.•••••.•••••• 

CORE_BIll BODSEBOLD IHCOH! ca 0,10000,25000,60000 

The Nthing Report will show how many housaholds have 
income :sO (including miSSing): >0 but :s100oo: >10000 but 
:;;25000: >25000 but :s60000; and >60000. 

NTHING 

Assignment to market ceUs is done via the Nthing opera­
tions XE and XP. In eech case a USar variable receives II value 
indicating which market cell this observation is assigned to. XE 
has been illustrated alreadv; here's an example of XP: 



VARUBLI •••• DI!SCl.lft'tDH ••• CR .... VALUES .................. . 
~_1IYCIlJ, IIY IfXT CElJ, lIP 15-1,2S-2,20-' 
This assigns the value 1 to 15% of the observations, the value 
2 to 25%. the value 3 to 20%, and 'missing' to the remainder 
(40%). 

Assignment of values is done in such a way that each value 
will be spreed uniformly through all Observations. Thus, the 
assignment is not random, but is actually deterministic. From a 
statistical point of view this may seem unusual, but the nature 
of direct marketing files makes this adequately random and the 
results follow the desired proportions very closely. 

REPLACEMENT 

Three replacement operations are available; RC, RV, and RX. 
RC is used frequently; RV and RX seldom. All are used to set or 
replace a value in a user variable. Examples; 

VAJ.I,ULE .... DE5CEIPrION ••• CN .... VALUES .................. . 
C_GOOD 8E51' ANSWER ac Sl'ATUE OF LIIERTY 
H_GIOUP GROUP NllMBEP. IIV D8GROUP 
H_IWIDCIII JWID SETII 1 AND 10 !IX CEIL(lO*P.AN1JIII(O» 

The C GOOD variable receives the value *STATUE OF 
LlBERTY* in the first statement. In the second, N GROUP gets 
the value contained in the variable DBGROUP (RV means 
*replace with variable*). 

Use of RX (*Replace with eXpression*) should be used only 
by those familiar with datastep statements in SAS. The 
VALUES field contains any legal SAS expression. Note that the 
usual SAS closing semicolon is omitted. In this example, 
N_RANDOM will receive a random integer between 1 and 10. 

TEST END 

There are two ways to end a test. The usual is with a TT 
in the CN field. This has the effect that if all conditions in the 
test are met, the test is said to ·pass· for the observation, Bnd 
elf rBmaining tssts in ths currsnt table ars skipped. 
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In some instances a TC teat end is needed. When this is 
used, then even if an observation ·passell* all conditions in the 
test, the next test is executed. 

CONCLUSION 
DynaUnk is an example of a solution to a common problem; 

how to allow non-programmers to accelI.large d_ files, where 
the inquiries may be complex, and where quick respon .. is 
important. A design consideration for DynaUnk has been thet 
inevitably, complex ratrievals raquira ·debugging.* Hence, we 
have usad sample files as a test-bad, and made 1111 reports 
represent a *vlrtual raality* by appropriate scaling and the use 
of simple standard error information. 

DynaUnk has been in client use since July, 1991. Client 
response has been very positive. The goals of improving quality 
and timeliness of mail selection are consistently mat. 
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